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Disclosed are compounds of formula (I), 
wherein Ar represents an aryl or heteroaryl group; 
and Ri, R2, R3, R4 and R$ represent organic or 
inorganic substituents, which compounds are highly 
selective partial agonists or antagonists at human 
CRF1 receptors and, thus, are useful in the diagnosis 
and treatment of treating stress related disorders such 
as post traumatic stress disorder (PTSD) as well as 
depression, headache and anxiety. 



V „ 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GE 


Georgia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Netherlands 


BE 


Belgium 


HU 


Hungary 


NO 


Norway 


BF 


Burkina Faso 


IE 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 


Benin 


JP 


Japan 


PT 


Portugal 


BR 


Brazil 


KB 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyrgystan 


RU 


Russian Federation 


CA 


Canada 


KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SG 


Singapore 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


a 


Cote d'lvoire 


U 


Liechtenstein 


SK 


Slovakia 


CM 


Cameroon 


LK 


Sri Lanka 


SN 


Senega] 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


cs 


Czechoslovakia 


LT 


Lithuania 


TD 


Chad 


cz 


Czech Republic 


LU 


Luxembourg 


TG 


Togo 


DE 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Estonia 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


UG 


Uganda 


FI 


Finland 


ML 


Mali 


US 


United States of America 


FR 


France 


MN 


Mongolia 


UZ 


Uzbekistan 


GA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 



WO 96/35689 



PCI7US96/06708 



NOVEL DEAZAPURINE DERIVATIVES; 
A NEW CLASS OF CRF1 SPECIFIC LIGANDS 

BACKGROUND OF THE TN VF.NTTH M 
Field Of the Inventinn 

This invention relates to novel substituted deazapurine derivatives which selectively bind 
to CRF receptors. More specifically, it relates to pyrrolo[3^^pyrimidin-4-arnines, pyrrolo[3,2- 
b]pyridin-4-amines, and pyrrolo[3,2-b]pyridin-4-amines, and their use as antagonists of 
Corticotropin-Releasing Factor in the treatment of various disease states. 

Descrintion of the Related art 

Corticotropin-releasing factor (CRF) antagonists are mentioned in U.S. Patents 
4,605,642 and 5,063,245 referring to peptides and pyrazoline derivatives, respectively. The 
importance of CRF antagonists is described in the literature, for example, as discussed in U.S. 
Patent No. 5,063,245, which is incorporated herein by reference in its entirety. CRF antagonists 
are considered effective in the treatment of a wide range of diseases including stress-related 
illnesses, such as stress-induced depression, anxiety, and headache. Other diseases considered 
treatable with CRF antagonists are discussed in U.S. Patent No. 5,063,245 and Pharm. Rev., 
42: 425-473(1991). 

International application WO 9413676 Al discloses pyrrolo[2,3-d]pyrimidines as having 
Corticotropin-Releasing Factor antagonist acitivity. J. Het, Chem. 2, 1077 (1972) describes the 
synthesis of 9-Phenyl-pyrrolo[3,2-d]pyrinudines. 
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SUMMARY OF THF. INVENTION 
This invention provides novel compounds of Formula I which interact with CRF 
receptors. 

The invention provides pharmaceutical compositions comprising compounds of Formula 
I. It further relates to the use of such compounds in treating treating stress related disorders such 
as post trumatic stress disorder (PTSD) as well as depression, headache and anxiety. 
Accordingly, a broad embodiment of the invention is directed to a compound of Formula t 




I 

10 wherein 

Ar is phenyl, where the phenyl group is mono-, di-, or trisubstituted with halogen, hydroxy, 
lower alkyl, or lower alkoxy, with the proviso that at least one of the ortho positions of 
the phenyl group is substituted; or 

Ar is 2-, 3-, or 4-pyridyl, 2- or 3- thienyl, 4- or 5-pyrimidyl, each of which is optionally mono-, 
15 di-, or trisubstituted with halogen, hydroxy, lower alkyl, or lower alkoxy, with the 

proviso that at least one of the ortho positions of the Ar substituent is substituted; 

X is CH or nitrogen; 

Rl is lower alkyl; 

R2 is hydrogen, halogen, lower alkyl, lower alkoxy, or thioalkoxy; or 
20 Rl and R2 taken together represent -(CH2)n-A-(CH2)nr. 

where n is 2, 3 or 4, A is methylene, oxygen, sulfur or NR6, where R6 is lower alkyl, 

and 

m is 0, 1 or 2; 
R3 and R4 are the same or different and represent 

25 hydrogen or lower alkyl; 
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phenyl, 2-, 3-, or 4-pyridyl, 2-, or 3-thienyl, or 2-, 4-, or 5-pyrimidyl, each of which is 
optionally mono- or disubstituted with halogen, hydroxy, lower alkyl, or lower alkoxy; 
phenyl lower alkyl, 2-, 3-, or 4-pyridyl lower alkyl, 2- or 3-thienyl lower alkyl, or 2-, 4-, 
or 5-pyrimidyl lower alkyl; 

5 cycloalkyl having 3-8 carbon atoms or cycloalkyl lower alkyl where the cycloalkyl portion 

has 3-8 carbon atoms; 

2-hydroxyethyl or 3-hydroxypropyl optionally mono or disubstituted with lower alkyl 
with the proviso that not both R3 and R4 are hydrogen; or 
R3 and R4 taken together represent -(CH2) n -A-(CH2)nr 
10 where n is 2, or 3, 

A is methylene, 1,2 phenylene, oxygen, sulfur or NR6, wherein R6 is lower alkyl, 
phenyl, 2-, 3-, or 4-pyridyl, 2-or 3-thienyl or 2-, 4-, or 5-pyrimidyl, phenyl 
lower alkyl, 2-, 3-, or 4-pyridyl lower alkyl, 2-or 3-thienyl lower alkyl, or 2-, 4-, 
or 5-pyrimidyl lower alkyl; and 
15 mis 1,2 or 3; and 

R5 is hydrogen, halogen, lower alkyl, lower alkoxy, or thioalkoxy. 

These compounds, i.e., substituted deazapurine derivatives, are highly selective partial 
agonists or antagonists at CRF receptors and are useful in the diagnosis and treatment of stress 
20 related disorders such as post trumatic stress disorder (PTSD) as well as depression and anxiety. 

Thus, the invention provides compounds, including pharmaceutically acceptable salts of 
the compounds of formula I, and pharmaceutical compositions for use in treating disease states 
associated with Corticotropin-releasing factor. The invention further provides methods including 
animal models relevant to the evaluation of the interaction of the compounds of the invention with 
25 CRF receptors. This interaction results in the pharmacological activities of these compounds. 
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p fTATT FD nF^ rPTPTTHN OF THF INVENTION 
In this document, all temperatures will be stated in degrees Celsius. All amounts, ratios, 
concentrations, proportions and the like will be stated in weight units, unless otherwise stated, 
except for ratios of solvents, which are in volume units. 

In addition to compounds of general formula I described above, the invention 
encompasses compounds of general formula IA: 




IA 

wherein 

10 At is phenyl, 2-, 3-, or 4-pyridyl, 2- or 3- thienyl, 4- or 5-pyrimidyl, each of which is mono-, 
di-, or trisubstituted with halogen, hydroxy, lower alkyl, or lower alkoxy, with the 
proviso that at least one of the ortho positions of the Ar substituent is substituted; 

X is CH or nitrogen; 

Rl is lower alkyl; 

15 R2 is hydrogen, halogen, lower alkyl, lower alkoxy, or thioalkoxy; or 
Rl and R2 taken together represent -(CH2)n-A-(CH2)nr> 

where n is 2, 3 or 4, A is methylene, oxygen, sulfur or NR6» where R6 is lower alkyl, 

and 

m is 0, 1 or 2; 
20 R3 and R4 are the same or different and represent 

hydrogen or lower alkyl; 

phenyl, 2-, 3-, or 4-pyridyl, 2-, or 3-thienyl, or 2-, 4-, or 5-pyrimidyl, each of which is 
mono- or disubstituted with halogen, hydroxy, lower alkyl, or lower alkoxy; 
phenyl lower alkyl, 2-, 3-, or 4-pyridyl lower alkyl, 2- or 3-thienyl lower alkyl, or 2-, 4-, 
25 or 5-pyrimidyl lower alkyl; 
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cycloalkyl having 3-8 carbon atoms or cycloalkyl lower alkyl where the cycloalkyl portion 
has 3-8 carbon atoms; 

2-hydroxyethyl or 3-hydroxypropyl optionally mono or disubstituted with lower alkyl 
with the proviso that not both R3 and R4 are hydrogen; or 
R3 and R4 taken together represent -(CH2)n-A-(CH2)nr 
where n is 2, or 3, 

A is methylene, 1,2 phenylene, oxygen, sulfur or NR6, wherein R$ is lower alkyl, 
phenyl, 2-, 3-, or 4-pyridyl, 2-or 3-thienyl or 2-, 4-, or 5-pyrimidyl, phenyl 
lower alkyl, 2-, 3-, or 4-pyridyl lower alkyl, 2-or 3-thienyl lower alkyl, or 2-, 4-, 
or 5-pyrimidyl lower alkyl, and 
mis 1, 2 or 3; and 
R5 is hydrogen, halogen, lower alkyl, lower alkoxy, or thioalkoxy. 



15 



In the compounds of the invention, preferred NR3R4 groups include the following: 



C3H7 \ ^C 3 H 7 C 2 H 5 \ ^C 2 H 5 



N 
t 



N 
1 



H 3 C\ /CH 3 
N 



N 
1 



HO^J 





HO 




N' 



/C3H7 



Preferred compounds of formula I are those where R] is methyl, ethyl or propyl or 
isopropyl; R2 is lower alkyl, halogen, or thio lower alkyl; R5 is lower alkyl or halogen; and R7, 
R8, and R9 represent methyl, ethyl, propyl or isopropyl. 
20 The invention provides compounds of formula II 
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> R 7 



n 



wherein 

R4 represents hydrogen or lower alkyl; 

Rl. R7» R8. and R9 represent lower alkyl; and 

R3 represents lower alkyl, or cycloalkyl lower alkyl. 

Preferred compounds of formula II are those where Rl is methyl, ethyl or propyl or 
isopropyl; and R7, R8, and R9 represent methyl, ethyl, propyl or isopropyl. Particularly 
preferred compounds of formula II are those where Rl is methyl, and R7, R8, and R9 represent 



methyl. 



The invention provides compounds of formula III 




m 



wherein 



R4 represents hydrogen or lower alkyl; 

Rl, R7, R8, and R9 represent lower alkyl; and 
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R3 represents lower alkyl, orcycloalkyl lower alkyl; and 
R 5 is lower alkyl, halogen, or thio lower alfcyl. 

inferred compounds of fonnula m are those where R, is memyl, ethyl or propy, or 
^^^^^^^^ 

The invention provides compounds of formula IV 




R, 



8 



IV 

wherein 



R4 represents hydrogen or lower alkyl; 

Rl, R7, R8, and R9 represent lower alkyl; and 

R3 represents lower alkyl, or cycloalkyl lower alkyl; and 

R5 is lower alkyl, halogen, or thio lower alkyl. 

deferred compounds of formula IV are those where R, is methyl, ethyl or propyl or 

or .sopmpyl. ParticilIarly preferTCd compounds of fonnuia ^ m ^ whgre ^ ^ 
* halogen, thiomethyl; and R 7 , R 8 , an d Ro rcpresem methyl, ethyl, propyl or propyl 



invention provides compounds of formula V 
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wherein 



, R7 R8. an d R9 repreSe , ^ R-7 R8 and R9 represent 

isopropyl; and ' formula V are those where Rl is methyl, and R7, R8« 
preferred compounds of formula var 



10 methyl. 




VI 



15 wherein 
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R 3 represents lower alkyl, or cycloalkyl lower alkyl; and 
R5 is lower alkyl, halogen, or thio lower alkyl. 

Preferred compounds of formula VI are those where Ri is methyl, ethyl or propyl or 
isopropyl; R 5 is halogen or thio lower alkyl; and R 7 , Rg, and R 9 represent methyl, ethyl, propyl 
or isopropyl. Particularly preferred compounds of formula VI are those where Ri is methyl; R 5 
is halogen, thiomethyl; and R 7 , R 8 , and R 9 represent methyl, ethyl, propyl or isopropyl. 

TTie invention provides compounds of formula VII: 




R 8 

vn 

wherein 

R4 represents hydrogen or lower alkyl; 
Rl. R7. R8. and R9 represent lower alkyl; and 
R3 represents lower alkyl, or cycloalkyl lower alkyl; and 
15 R5 is lower alkyl, halogen, or thio lower alkyl. 

Preferred compounds of formula VII are those where Ri is methyl, ethyl or propyl or 
isopropyl; R 5 is halogen or thio lower alkyl; and R 7 , Rg, and R 9 represent methyl, ethyl, propyl 
or isopropyl. Particularly preferred compounds of formula VII are those where Ri is methyl; R 5 
is halogen, thiomethyl; and R7, Rg, and R 9 represent methyl, ethyl, propyl or isopropyl. 



In each of formulas U to VII, NR3R4 optionally represents -(CH 2 ) n -A-(CH2)m-where 
m, n, and A are as defined above for formula L 
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,k tov^onaisopn.vides^dsoffbn^aVnl. 




Vffl 

wherein 



At is phenyl, 2, 3-, « 4-pyndyl, 2 or \ atoxy , „ it h 4c proviso 

• e of the Ar substituenus substituted, 
^ at least one of the ortho postuons of the Ar 



10 X is CH or nitrogen; 
Rl is lower alkyl; 

^ R3 and R4 are the same or different and represent 

hydrogenorloweralkyl; , OT 2 4 - or 5-pyrimidyl, each of which is 

u 19 3 or4-pyridyl,2-,or3-thienyUor2-,4,or3 P y 
phenyl, 2-, 3-, or 4-pyn y 

20 phenyl lower alkyl, 2-, 3-, or 4 pyn y 
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R3 and R4 taken together represent -(CH 2 )n- A-(CH2)m- 
where n is 2, or 3, 

A is methylene, 1,2 phenylene, oxygen, sulfur or NR5, wherein R6 is lower alkyl; and 
mis 1,2 or 3; and 

5 

R5 is hydrogen, halogen, lower alkyl, lower alkoxy, or thioalkoxy. 
In addition, the invention provides compounds of formula DC: 




IX 

wherein 



Ar is phenyl mono-, di-, or trisubstituted with halogen, hydroxy, lower alkyl, or lower alkoxy, 
with the proviso that at least one of the ortho positions of the Ar substituent is substituted; 

X is nitrogen; 
Rl is lower alkyl; 

R2 is hydrogen, halogen, lower alkyl, lower alkoxy, or thioalkoxy; or 

R3 and R4 arc the same or different and represent 
hydrogen or lower alkyl; 

cycloalkyl having 3-8 carbon atoms or cycloalkyl lower alkyl where the cycloalkyl portion 
has 3-8 carbon atoms; 



PCT/US96/06708 

^ththeprovisothatnotbothRaandRAaxehydroge^or 

R 3and R4takentogetherr^^ 

5 where n is 2, or 3, fa ^ ^ ^ 

A is methylene, U phenylene, oxygen, sulfur or **o, 

mis 1,2 or 3; 



R5 „ hydrogen, halo^. .ower alky.. 1— aikoxy, orthioaKoxy. 



10 



Further, the invention provides compounds of formula X: 




wherein 



Ar is phenyl mono-, di-, or tnsuMtH iuteto em is substituted; 

wi U, a ,eptoviso*a.«.leas.o„eof tf .e= n ho I »os in onsofth«Ars»bs n 



Rj is lower alkyl: 

20 



r 3 and R4 are the same or different and represent 
hydrogen or lower alkyl; 
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cycloalkyl having 3-8 carbon atoms or cycloalkyl lower alkyl where the cycloalkyl portion 
has 3-8 carbon atoms; 

2-hydroxyethyl or 3-hydroxypropyl optionally mono or disubstituted with lower alkyl 
with the proviso that not both R3 and R4 are hydrogen; or 

R3 and R4 taken together represent -(CH2) n -A-(CH2)m- 
where n is 2, or 3, 

A is methylene, 1,2 phenylene, oxygen, sulfur or NRfc wherein R6 is lower alkyl; and 
mis 1,2 or 3; 

R5 is hydrogen, halogen, lower alkyl, lower alkoxy, or thioalkoxy. 

Representative compounds of the present invention, which are encompassed by Formula 
I, include, but are not limited to the compounds in Figure I and their pharmaceutically acceptable 
salts/ Non-toxic pharmaceutically acceptable salts include salts of acids such as hydrochloric, 
phosphoric, hydrobromic, sulfuric, sulfinic, formic, toluene sulfonic, hydroiodic, acetic and the 
like. Those skilled in the art will recognize a wide variety of non-toxic pharmaceutically 
acceptable addition salts. 

The present invention also encompasses the acylated prodrugs of the compounds of 
Formula I. Those skilled in the art will recognize various synthetic methodologies which may be 
employed to prepare non-toxic pharmaceutically acceptable addition salts and acylated prodrugs 
of the compounds encompassed by Formula I. 

By aryl or "Ar" is meant an aromatic carbocyclic group having a single ring (e.g., 
phenyl), multiple rings (e.g., biphenyl), or multiple condensed rings in which at least one is 
aromatic, (e.g., 1,2,3,4-tetrahydronaphthyl, naphthyl, anthryl, or phenanthryl), which is 
optionally mono-, di- f or trisubstituted with, e.g., halogen, lower alkyl, lower alkoxy, lower 
alkylthio, trifluoromethyl, lower acyloxy, aryl, heteroaryl, and hydroxy. 

By aryl or "Ar" is also meant heteroaryl groups where heteroaryl is defined as 5, 6, or 7 
membered aromatic ring systems having at least one hetero atom selected from the group 
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„ and sulfur Biases of heteroary. groups are **»». 
pyt imid,nyl. pynolyl. pyrazolyl, pyraztny P*" ^ 

iso(njto oh,,, «-» an, — - * ^ ^.^and 

lowa ^Uov«^,..o-^o.^»on-* y Uo W «acy.o,y.^ 

5 hydroxy. 1W , • n^, soaight and branched cto alkyl groups having f^m 

By alkyl and lower alkyl .s rr*a»« sretgnt an ^ 
M «*. aoms. examples of afcyl groups are methyl. P-W 

By k. alkoxy and alkoxy is meant sttugh. and branched 

10 tanl-ecarbonaroms. ^.^^^^ alkoxy group having from 1-6 carta. 

By adoalkoxy is meant a straight or brancneo 

^anda,ermina.sulfhydryU.c..-SH. m o^ a ^ 

By thio .owe, alkyl as used herein is meant a lower alkyl g 

salfnydryl,i.e.,-sa group- 
15 Byh alogenisr^t fl uorine.chlorme.bron U neand 1 odu.e. 

. mnn 2 dlwrimidines according to the invention are 
Representative examples of pyrroloCU flpynm 



shown in Table 1 below. 
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CH 3 

1 




CH 3 

5 
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1 T^n^bcKm^chco^oundistecompou-inumte. 

^ Il ^^--^--■--- , • , -- ,dl '* , " B-,, 

assay for CRF receptor activity. 

conmrnng 10mM MgCl2 of 15<X*g/nu in bmdmg 

Membranes were washed again and brough. <o a final 
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buffer (Tris buffer above with 0.1 % BSA, 0.15mM bacitracin and 0.01 mg/ml aprotinin.). 
For the binding assay, lOOul of the membrane preparation was added to 96 well micro tube plates 
containing lOOul of 125t.crf (SA 2200 Ci/mmol , final concentration of 100 pM) and 50*11 of 
drug. Binding was carried out at room temperature for 2 hours. Plates were then harvested on a 
Brandel 96 well cell harvester and filters were counted for gamma emissions on a Wallac 1205 
Betaplate liquid scintillation counter. Non specific binding was defined by l^iM cold CRF. IC50 
values were calculated with the non-linear curve fitting program RS/1 (BBN Software Products 
Corp., Cambridge, MA). The binding characteristics for examples from this patent are shown in 
Table 2. 



Table 2 

Comnoiinri Nui^^ IC ^fuM) 

1 0.110 
5 0.500 
L Compound numbers relate to compounds shown above in Table 1. 

The compounds of general formula I may be administered orally, topically, paremerally, 
by inhalation or spray or rectaUy in dosage unit formulations containing conventional non-toxic 
pharmaceutically acceptable carriers, adjuvants and vehicles. The term parenteral as used herein 
includes subcutaneous injections, intravenous, intramuscular, intrastemal injection or infusion 
techniques. In addition, there is provided a pharmaceutical formulation comprising a compound 
of general formula I and a pharmaceutically acceptable carrier. One or more compounds of 
general formula I may be present in association with one or more non-toxic pharmaceutically 
acceptable carriers and/or diluents and/or adjuvants and if desired other active ingredients. The 
pharmaceutical compositions containing compounds of general formula I may be in a form 
suitable for oral use, for example, as tablets, troches, lozenges, aqueous or oily suspensions, 
dispersible powders or granules, emulsion, hard or soft capsules, or syrups or elixirs. 

Compositions intended for oral use may be prepared according to any method known to 
the an for the manufacture of pharmaceutical compositions and such compositions may contain 
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, M agents se.ec.ed from the group consisting - — *■ .gen* B.von»s .gen*. 
Sample, i en — . - - — — » ^ T 

Formulations for oral use may also be presented as nar g 

.^i*..— — —« — ^^r. tz 

OT a„ c »l m edium,forex»p.e ! «nu,oU,H q uidp araffi noroBv e o ll . 
te rJacrnre of aqueous — , Such events a, suspending agen. for 
polyvin^done. gun, trasacanth and gutn acac* disperstng or W ett,ng age « n*y * a 
oxi de 1 fatty acid, for example po,yo*ye*y,ene stear.,., or condensauon produce o^ 

sueh^s polyOTyethylene sorbitol monooleate, or condensation products of ethylene 

eth yl , or n-propy. p*^— » • - « - ^ ~ °' m ° re 

a^ts, and one or mo. sweeping agents, such as sucrose or sacchann. 
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Oily suspend may be fomiulMed by suspMdfag ^ ^ ^ a 

paraffin. The oily suspensions may ^ a thickeiljog ^ ^ ^ 
paraffin orcetylakohol. Sweetening agents such as those set forth above, and flavoring agents 
n M ,b. aAf co»p ro videpaia«e^p rc p antion , Tnese compositions may be preserved by 
the addition of an and-oxidant such as ascorbic acid. 

Kspersible powders and granules suitable for preparation of an aqueous suspension by 
the addition of water provide the acdve ingredient in admixture with a dispersing or weoing 
agent, suspending agent and on. or am preserves. Suitable dispersing or wetting agents 
^"^S^n^m*^^^^^ Additional excipients 
for example sweetening, flavoring and coloring agents, may also be present. 

Pharmaceutical compositions of the invention may also be in the form of oil-in-water 
emuistons. The oily phase may be a vegetable oi., for exampfc olive oil or arachis oil or a 
"^oaforexamplehouidpa^n^^^,,,^ Suitable emu^ng agents may be 
nature-occurring gums, for exampie gum acacia or gum tragacanth. naturauy-occurring 
Phosphatides, for example soy bean. Whin, and esters or partia. esters derived from fatty acids 
and hexitol, anhydrides, for exampfc sorbin monoleate, and condensation products of the said 
paraal esters with ethytene oxide, for ex*n p ,e polyoxyethyiene sorbin monoleate. The 
emulsions may also amain sweetening and flavoring agents. 
» Syrups and elixirs may be formulated with sweetening agents, for exampie gI ycerol 

propylene glycol, sorbitol or sucrose. Such formulations may also contain a demulcent a 
preservative and flavoring and coloring agents. The pharmaceutical compositions may be in the 
form of a sterile injectable aqueous or oleaginous suspension. This suspension may be 
formulated according » the lenown art using those suitable dispersing or wetting agents and 
' sWiagentswMchhavebcenmentionedatx™. Tnesterile injectable preparation may a,so 
be sterde injectable solution or suspension in a non-toxic parentally acceptable diluent or solvent 
forexample as a solution in 1,3-butanedioL Among the acceptable vehides and solvents that may 
be enjoyed are water, Ringtfs solution and isotonic sodium chloride solution. In addition 
Hertle, fixed oils are conventionaUy employed as a solvent or suspending medium. For mis 
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ZZ^ - - - * — — -r ta 

— , ^ ^ be adrmnistered in the ton. c, 
n, compounds of general formula I may 

.rfesforrecudadrninisBationofmedrug. These cotrtposmons can be prep y 
supposuor.es for rectal an • ^^diissolidatordir^temr^raruresbul 

torelmelhc4rag . Such 

^^^cocoabuner^poly^^^ 

tamevemCe. Advanugeous.y.adiuvan-ucnas.oca.an.es.he^.preserv 

agents can be dissolved in the vehicle. , 40 n, e per kilogram of body 

, u„f*eorderoffromabout0.1mgtoabou.l40mgperi a 6 

Dosage leve.s of *e order above . lndicale<i editions (about 0.5 mg to 

weigh, per day are useful in the treatment of the above MOa 

,H.vl The amount of active ingredient that may txe 
about 7 g percent per day). The amo ^ ^ 

the particular mode of administration. Dosage 

-••-^-"^^f^trsXincaoselevelforanypardcu^paden,^ 
lt be underaood, however, that the spectfic ^ 

^^^^^^^ ^^^^.^ 

i Wth sex diet time of administration, route ot aomm 

we of excretion, drug combvnanoo and the seventy ri „„„f compounds of the 

. • cphpmes I and II. Those having skill in the art wiu » 
^ — ^ ^ ^ sleps emp,oyed to produce compounds 

the starting materials may be vancu 
25 encompassed by the present invention. 
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Scheme I 



Ar 



R 2 C0 2 Me 
NaOMe 



OH 



R RiNHCH 2 C02Et ^ 

Ar FU 




Ar 



OH 




X=N 



1) Poa 3 

2) R3R4NH 




R5CONH2 



1) Poa 3 

2) R 3 R4NH 
R5=a. X=CH 



NaOEt 
Et0 2 C^.N 

H 2 N \ 



Ar 

1) Et0 2 CCH 2 COa 

2) Base, NaOH 




wherein Ar, R L R 2 , R 3 , R4, and R 5 are as defined above for formula I. 



Scheme II 



H_ N / <CH ^ 



Me2S04 



(CH2)/ 



MeO 



(CH 2 )/ 



\ 



ArCH 2 CN 
DBU 



H^ N / (CH ^ 



C0 2 Et 

I / (CH 2 )i; v 

N Base 
\ A BrCH 2 C02Et 

Ar 

Ar 



/(CH2) n - 
Et0 2 C^^N ^ 



H 2 N \ 
Ar 
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wh creAr,n,m,andAareasdefinedabovefarfonnulaL 

,. ri „ n „ fa n articles and references, including patents, are 
The disclosures in this application of all articles ana 

incorporated herein by reference, 
described in them. 



HO, 




Me 

.j nis. Simmon and ethyl formate (4.0g, 54 
To a stirred mixture of sodium methoxide (2.78 g, Slmmol) y 

, , j , A fi trimcthvlphenylacetonitrile (8.0 g, 50mmol) over 
mmoD in 100 mL of benzene was added 2,4,6 tnmetnyipneny 

Tl ^ersdningforanad.donalhouritwas^ .th water (i 00 m.) and th = 

.ereseparate. T^^^--^-^-"" - -^^ 

ethyl alate. After drying the solvent was removed * « «> afford a-formyl-2.4.6- 

trimethylphenylacetonitrile as colorless crystals melting at 120-122»C. 



Et0 2 C 




Me 

A ^ of a- t onn y ,-2,4,6 n.-***-*—-* ,4.5 g, 24 an* — 

:4yl ^ hy — de<3.7 g ,24^ i nl»n i o f b e „-e W as^i»aDcan-S^ 
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apparatus for 16h. The solvent was removed in vacuo to afford N.Methyl-N-[2.(2,4,6- 
tttoethylphenyl).2-cyanovinyl]-glycine ethyl ester as a pale yellow oil. 



Examnlf Tf 



EtQ 




ester 



Me 

A solution of N-Methyl-N-[2-(2A6-trimethylphenyl)-2-cyanovin y l]-gl y cine ethyl 
(6.8g, 24 mmol) in 0.28M ethanolic sodium ethoxide (100 mL) was heated at 70»C for 6 h. The 
reaction was cooled and evaporated in vacuo. The residue was treated with water and neutralized 
with acetic acid and the product was extracted with ethyl acetate. After drying the solvent was 
removed in vacuo to afford 3- Amino-2-ethoxycarbonyl- l-methyl-4-(2,4,6-trimethylphenyl).lH. 
pyrrole as a yellow oil. 



ExamnlP Tfl 
OH 




Me 

A solution of 3-Arnino-2-emoxycar^^^ 
(2.0g, 7 mmol) in 20 mL of formamide was heated at 140°C for 12 h. After cooling the mixture 
was poured into water and the resulting solid was collected and washed with more water and 
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7 .(2A6-trime*ylp^ " 



dried to afford 5-Methyl 
solid melting at 230-232°C 




^ Compound 1 

A ^xture - 5.M.^7, 2 A6— ^ 

k . (0 5 mL) was heated at reftox for 3 hoars. Excess 
(tOOmg) and phosphorous oxychlonde (0.5 mL) was 

j # . _ _, si duual 4-chloro compound was treaieo w 

^o, the orsarae . y er W as dried - -he so,™, — * ~ « ^ 

chro „hed oa s tt ,a 8 e, . a«ord ^^^^a - 
15 ^y^^H-p^^^anune <Con,pound ,, as - 

ethyl aceme/HQ melted at ZK-WTC. 

20 inExamplesIA-Eabove. ... nj DVtTolo r 3 2 -d]pyrimidin- 

a) N.N-Dipiopyl^^ 
4-amine (Compound 2) melting at 116-118°C 
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b) ™-^yi-J-n^ y i. 7 -(2^^ 

amine (Compound 3). 

4-anrine (Compound 4). 
5 d) N-Butyl-N-Ethyl-5^^ 

^pyrimidin-4-amine (Compound 5) melting at 126-128°C. 

e) ^Hytayaty^^^ 
pyrrolo[3^-d] pyrimidin-4-amine (Compound 6). 

0 Pyrinndine(Compound 7) melting at 140-142C. 

g) N -(l-Ethylpropyl)-5-methyl-7-(2,4^trimemylphenyl)-5H- 
pyrrolof3^pyrimi(un-4.amine (Compound 8). 

h) ^Hydiwyn^^ 
pymolo[3^)pyrimidin-4-amine (Compound 9) melting at 1 18-120°C. 

0 N ' N - D iP^5,6^me^^ 
flpyrimidin-4-amine (Compound 10). 

j) ^-Hydroxymemylprop^ 
Pynolo[3^pyritmdin-4-amine (Compound 11). 

k) N-tt-Hydroxymemylpropyl^^ 
Pynolo[3^pyrimicIin-4-amine (Compound 12). 

1) N ' N - Di Propyl-2,5-dimemyl-7-(2A6-mmethylphenyl)-5H^^^ 
4pyrimidin-4-amine (Compound 13). 

m) N-Cyclopropylmemyl-N-propyl-^hloxo-^ 
SH-pyiroloP^pyrimimn-^ainine (Compound 14). 

n) N^dopnjRjtoe^ 
SH-pynoloP^-^yrimidin^amine (Compound 15). 

o) N^lopropyln^emyl-N-propyl^bromo-S-memyl-^^ 
5H-pyirolo[3^pyrimidin-4.amine (Compound 16). 
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p) N-Cyclopiopy^^ 
trimemylpheny^^ 17) " 

q) N-Cyclopiopylmemyl^^^ 
trimemylphenyl)-^^ (Compound 18). 

r) N-C>clopropy^^ 
5H-pyirolo[3,2-fe]pyridin-4-amine (Compound 19). 

s) N-Cycloptopylmemyl-N.propyl-5-memy^ 

pynolo[3>t]pyridin-4-amine (Compound 20). 

t) W 1-Hj*ck^ 
pynolo[3>]pyridin-4-amine (Compound 21). 

u) N-Cyclopropylmethyl-N-propyl-5-^ 
3H-pyrimido[5,4-e]pynoH2ine (Compound 22). 

v) N . ( i-Hydroxymet^^ 
3H-pyrimido[5,4-e]pynolizine (Compound 23). 

w) N-Cyclopropylmemyl-N-propyl-5-amin^^ 
1 2Hlmydro-3H-pyrimido[5,4-e]pym>lizine (Compound 24). 

x) N-Cyclopmpylmethyl-N-propyl-5-amin^ 
3H-pyrimido[5,4-e]pynolizine (Compound 25). 
y) N , N -Dipropyl-5^^^ 

amine (Compound 26). 

2) N-Cyclonropylmemyl-N^^ 

3H-pyrido[2,3-elpym>lizine (Compound 27). 

Tne invention and ,he manner and process of making and using h, are now descnbed m 
such fuU. dear, concise and exac, .errns as „ enab.e any person «bd in me an .0 which i. 

emoodimcnu of me presen, invention and ma. modifications may be rr^de .herein wuhou. 
departing from me spiri. or scope of to presen. invention as se. for* in me claim, To 

claims conclude this specification. 
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WHAT IS CLAIMED IS: 



1. 



A compound of the formula: 




Ar 



or the phaimaceutically acceptable salts thereof wherein 

Ar is phenyl, 2-, 3-, or 4-pyridyl, 2- or 3- thienyl, 4- or 5-pyrimidyl, each of which is mono-, 
di-, or trisubstituted with halogen, hydroxy, lower alkyl, or lower alkoxy, with the 
proviso that at least one of the ortho positions of the Ar substituent is substituted; 

X is CH or nitrogen; 

Rl is lower alkyl; 

R2 is hydrogen, halogen, lower alkyl, lower alkoxy, or thioalkoxy; or 
Rl and R2 taken together represent -(CH2) n -A-(CH2)nr, 

where n is 2, 3 or 4, A is methylene, oxygen, sulfur or NRg, where R6 is lower alkyl, 

and 

m is 0, 1 or 2; 
R3 and R4 are the same or different and represent 
hydrogen or lower alkyl; 

phenyl, 2-, 3-, or 4-pyridyl, 2-, or 3-thienyl, or 2-, 4-, or 5-pyrimidyl, each of which is 
mono- or disubstituted with halogen, hydroxy, lower alkyl, or lower alkoxy; 
phenyl lower alkyl, 2-, 3-, or 4-pyridyl lower alkyl, 2- or 3-thienyl lower alkyl, or 2-, 4-, 
or 5-pyrimidyl lower alkyl; 

cycloalkyl having 3-8 carbon atoms or cycloalkyl lower alkyl where the cycloalkyl portion 
has 3-8 carbon atoms; 

2-hydroxyethyl or 3-hydroxypropyl optionally mono or disubstituted with lower alkyl 
with the proviso that not both R3 and R4 are hydrogen; or 
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R3W uiR4takentogether«e P resem-(CH2)n-MCH2)m- 

l0W er 2, 3-. ^ **** lo- "~ ^ ^ 

or 5-pyrimidyl lower alkyl, and 

R5 i s JdIg» 2 Wogcr..owcr^ to wera 1 ^y.or*io^x y . 

2 a compound of the formula: 

"V B, 




X is CH or nitrogen; 
Rl is lower alkyl; 

R3 and R4 are the same or diflereni and represent 
or 5-pyrimidyl lower alkyl; 
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cycloalkyl having 3-8 carbon atoms or cycloalkyl lower alkyl where the cycloalkyl portion 
has 3-8 carbon atoms; 

2-hydroxyethyl or 3-hydroxypropyl optionally mono or disubstituted with lower alkyl 
with the proviso that not both R3 and R4 are hydrogen; 
5 R3 and R4 taken together represent -(CH2) n -A-(CH2)nr 
where n is 2, or 3, 

A is methylene, 1,2 phenylene, oxygen, sulfur or NR& wherein R6 is lower alkyl; and 
mis 1,2 or 3; and 
R5 is hydrogen, halogen, lower alkyl, lower alkoxy, or thioalkoxy. 



10 



3 . A compound of the formula: 

R: 




Ar 

or the pharmaceutical^ acceptable salts thereof wherein 

Ar is phenyl mono-, di-, or trisubstituted with halogen, hydroxy, lower alkyl, or lower alkoxy, 
with the proviso that at least one of the ortho positions of the Ar substituent is substituted; 
X is nitrogen; 
Rl is lower alkyl; 

R2 is hydrogen, halogen, lower alkyl, lower alkoxy, or thioalkoxy; or 
R3 and R4 are the same or different and represent 
hydrogen or lower alkyl; 

cycloalkyl having 3-8 carbon atoms or cycloalkyl lower alkyl where the cycloalkyl portion 
has 3-8 carbon atoms; 

2-hydroxyethyl or 3-hydroxypropyl optionally mono or disubstituted with lower alkyl 
with the proviso that not both R3 and R4 are hydrogen; or 
R3 and R4 taken together represent -(CH2)n-A-(CH2)nr 
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where n is 2, or 3, 

A is methylene, 1,2 phenylene, oxygen, sulfur or NR& -herein R6 is lower alkyl; and 
m is 1, 2 or 3; 

R 5 is hydrogen, halogen, lower alkyl, lower alkoxy, or thioalk xy. 
4. A compound of the formula: 




wherein 

Ar is phenyl mono, di, or trisnbstirated with halogen, hydroxy, lower alkyl. or lower aikoxy, 
with the proviso that at least one of the ortho position of the Ar subataen, is substituted; 
Rl is lower alkyl; 

R 2 is hydrogen, halogen, lower alkyl, lower alkoxy, or thioalkoxy; or 
R3 and R4 arc the same or different and represent 
hydrogen or lower alkyl; 

cycloalkyl having 3-8 carbon atoms or cycloalkyl lower alkyl where the cycloalkyl portion 
has 3-8 carbon atoms; 

2-hydroxyethyl or 3-hydroxypro P yl optionally mono or disubstituted with lower alkyl 
with the proviso that not both R3 and R4 are hydrogen; or 
R3 and R4 taken together represent -(CH2)rr A-(CH2)nr 
where n is 2, or 3, 

A is mertylene, 1,2 phenylene, oxygen, suite or NR 6 . wherein R6 is lower alkyl; and 

mis 1, 2 or 3; 

R 5 is hydrogen, halogen, lower alkyl, lower alkoxy, or thioalkoxy. 

5 . A compound according to Claim 1 wherein X is N. 
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A compound according to Claim *> . 
^.CH^h^^^^^ 

■ AB,,K * yb '"- < "^-^ OTN Me.a n d mis o, 1 

2, 3 or 4, A is ^ ^ . o _ 

9 - A compound according to Claim i u- t . 
1U - A compound according to Claim i , fc . L . 
1 1 ' A com Pound according to Claim i u- L 
12 ' A com Pound according to Claim i ,.• L 

13 - A compound according to Claim i u- • 

14 - A compound according l0 Claim i u- L 

20 TO T ,4 r^~^ 

• A compound according to Claim 1 h' h ■ 
>«■ A compomd according » Claim! which kNflB*. 
17 - A compound according to Claim i u- , 

25 -^-^^ 

AcompM.K,,^^^ • 
19 * A Com Pound according to Claim i u- L . 
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21 A compound according to Claim l w 

22. A compound according to Claim ^^^^^^ 

< , hvl7 (2 46^rta^y¥.»y 1 > 5H - wn0l0tW ^ i^thyl-N-propyW- 

23. A compound according^-* 

24 . a compound according to Claim M . 

25 . a compound according to ^^^^ 2 ^ pyI inndin-4- a nnnc. 

26 . A compound according to 2 . apyrta nd^a»ne. 

chloro-5-methyl-7-(2,4,t)-in N .cyclopropyltnethyl in p 

^'^W**'*'-*^ TliC is N-d-Hydroxyme^propylVS- 
29 A compound according to Claim 1 «* 

20 mc*,-^^^ 

30. a compound according to Claim l 

* N-O-HydroxymcdiylpropyD-S- 

31 . A compound according to Oaim »«h 

32. A compound accomrngtoa^m ^^^ 
an^-mc*,-^^ 

andnc-^ClAdichlorophenylVU dinyoxo- 
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34 A «,„„„„„„ acco ^, t „ ^ , ^ . s N , N . D 



35. 



36. A compound of the formula: 




wherein 

R4 represents hydrogen or lower alkyl; 
*1. R7, R8, and R 9 represent lower alkyl; and 
10 R3 resents lower alkyl, or cycloalkyl lower alkyl; and 
R5 is hydrogen, lower alkyl, halogen, or thio lower alkyl. 

37. Acompound acconling to aaim 36 wherein ^ ^ hydrogenorbwe 
methyl, ethyl, pr0 pyi or isopropyl; and R 7 R« an rf Rn 

15 isopropyl. 9 rePrcSem ^ ^ ^ « 

38. A compound according to Claim 37, wherein Rj is methyl. 

39. A compound according to Claim 36, wherein R] is metnyl , ethy]> or 
"opropyl; R 5 is hafcgen or thio lower alkyl- and R 7 R« ^ Ro 

or isopropy,. *' ' rePreSem ^ ethy1 ' ™* 

40. A compound according to Claim 39, wherein Rj is methyl. 
41 • A compound of the formula: 
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wherein 

R4 represents hydroeen or * lk S* 

R,. R7. R8. «• «9 "=!> reseot l0WCT ** ™ 1 

R3 .ep^ts .o»er aUcyl. or oycloalkyl lower alkyl; and 

R5is hydrogen. lo« CT alkyl. halogen, or<Molo»er^cyl. 

t. p c hvdroeen or lower alkyl, R 1 

42 A--^«-^ 4, -^*" , ^L 1 e*y..pn.py.or 

^ pq and RQ represent methyl, einyi, y 
is nKthjL e-hyl, propyl or isopropyl; and R7. **. and R9 

44 A compound according to Claim 41, w 
46. A compound of the formula: 
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10 




R 



8 

wherein 

n is an integer of from 4-7; 
Rl» R7» R8» and R9 represent lower alkyl; and 
5 R5 is hydrogen, lower alkyl, halogen, or thio lower alkyl. 

47. A compound according to Claim 46, wherein R5 is hydrogen or lower alkyl, R] 
is methyl, ethyl, propyl or isopropyl; and R7, R 8 , and R9 represent methyl, ethyl, propyl or 
isopropyl. 

48. A compound according to Claim 47 wherein Ri is methyl. 

49. A compound according to Claim 46, wherein Ri is methyl, ethyl, propyl or 
isopropyl; R 5 is halogen or thio lower alkyl; and R7, Rg, and R 9 represent methyl, ethyl, propyl 
or isopropyl. 

50 A compound according to Claim 49, wherein R 1 is methyl. 
15 51. A compound of the formula: 
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wherein 

„ is an integer of from 4-7 represents hydrogen or lower alkyl; 
Rl, R7, R8, and R 9 represent lower alkyl; and 
5 R5 is hydrogen, lower alkyl, halogen, or thio lower alkyl. 

52 a compound according to Claim 51, wherein R 5 is hydrogen or lower 

i. an H R-7 RR and R9 represent methyl, ethyl, propyl or 
is methyl, ethyl, propyl or isopropyl; and R7.R8. ana k 9 P 

isopropyl- 

54 A compound » Cim 5., R, U -A ^' « 

or isopropyl. 

55. A compound according to Claim 54, wherein Rl is methyl. 



i 
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